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(57) Abstract 

PURPOSE: To provide a surface-treated steel exhibiting 
excellent corrosion resistance even in an atomosphere 
contg. a highly corrosive gas such as a gaseous halogen 
by forming a coating layer consisting of the coexistent 
system of Cr oxide and Ti oxide or the oxides and Ti 
carbide on the steel surface. 

CONSTITUTION: The metallic Cr layer and/or Cr compd. 
layer having 30.005j^m thickness are formed on the 
surface of a Ti-contg. steel, then heat-treated at 3600°C 

in the atmosphere at 10" 8 to 10° Torr or in the low 


oxygen partial pressure atmosphere having the same 
oxygen activity to form a mixed coating layer consisting 
of Cr oxide and Ti carbide or the oxide, the carbide and 
Ti oxide is formed at the surface layer part 

COPYRIGHT: (C)1995,JPO 


(19) B*S#f*Jr ( J P) (12)A Ifil W S^^A (A) nim§^fii>iis#^ 

#H§¥ 7-180088 

(43)&IWB ^5^7^ (1995) 7 £ 1 8 B 

C5 1 > r n t . c i . i^jis^ ff«^Ji#^ fi &mm*mpK 

C25D 5/50 


C23C 
C25D 

14/06 
14/58 
5/26 

- 

L 9271-4K 
A 8520-4K 
D 


m&m<Dg:2 ol (±sh) 

(21)£jg# 


5-32 

5 2 5 9 

.• 


000001199 







(22) B 


5^(19 

93) 12/322B 


^Il^^^gg^sr 1T§3#1 8 





























(72)%B^# 

m& mm 






^m^nw^^^^m-^ itos#5§ 











(72)^B^^ 

mm mm 

















(74)ft3IA 



(54) [%B8<D%m m&<Dgtffi&njim 


(57) 

C#ff&] Ti^W^CO^cSlC, 0. 0 0 5 ^m£4±cO 

lO'^lO 1 T o r r <D W %T . 

ffl^Tfc 6 o o x:£k±<D&mT-to&$im.L, mm&iz 

C r mit&£.T i UHfctK t> L < testis <h T i 


( 2 ) 


^Pl¥ 7 - 1 8 0 0 8 8 


I 

JR^S 1 ] TitfiOSi;:. 0. 0 0 5 ^mW 
±(nmz<D&mc r m&&Z*/b I < Ei C r ffc£ttB£ 
&f%Lfr'&* lO'^lO 1 T o r r * ^ & 2? S ^. 

[»#S2] Ti^^m<D^iZ. 0. 0 0 5tfm£i 
10"— 10 1 TorrO*M«*l» 
^IMTf:, 6 0 0t:^±WjggtMMIl, 

CO 0 0 1 ] 

L. fc£*«¥»*B»B«*C*^TttJB£n*B# 

c o o o 2 ] 

oKHWfk^-iltrt^tiTEiWIBIIKfc: filths * □ ><z> 


^5 z i: t)#^en^ 3 *£, r <nmf3LM&iz~&mtt 

10 [ 0 0 0 5 ] — JR«C, K«L/t/Nny>^^ + r©«» 
[ 0 0 0 6 ] — ^. SUS316L«tO t>©^i4(Cgn 

t*Niti (AXrD^i?) Aoy> 

20 E±t?**i:ttlR6*:U. 

[0007] zom&wmizmm i«$n^ 

[ 0 0 0 8 ] 

30 ^ CO ^ E {C. 0. 0 0 5 ^ mJ^±OJl $ <£>£® C r m& 
&ZS/% L < ttC r ft&BFS*?BJ5fcLfc«, 10"-1 


[ 0 0 0 3 ] _¥i»{fcBj6£Kffl<0#*EeCtt* 
0 «ii»*tt<©®^*=> SUS 3 1.6L«0t- 

fflS&tt (^§308 6 4 - 8 7 7 6 0 ^) 0&^PCD31£ 
[ 0 0 0 4 ] 

IKWfrmikLJ: o £"T*BB] L/^t,fcM€>±2E<DX 


0 9 Tor r^^^sS^ffl^T. f Klicntl^f 
<Z>B*?£ft<0<£B$$rE#XS&fi!fc£BftTC, 6 0 0 1 

[ 0 0 0 9 ] 

10' To r r <D \M%T * SLKteZtltm 

m<nmmft&<n{&&mftf£JJ*&f&&m%Tiz. 6 o o 

[0 0 10] T i BffctttilfAttcanfcfe^T 1 * o . 

(WA^ffl¥ 4 - 9 4 2 8 §^^BB¥4 - 7 4 9 
0 0§^«) a«. «^>S:*«a««!:-r*f=tt. fcfiBOte 


( 3 ) 


*f 7-180088 


f^i*i^ta:>;^i'?^^ s IP'S. xffi{&M<D 

[0011] i/i, Crfijt»fe. Ti *{fc«<tra«c 

9 4 9 8 ^^^^09 6 3 - 5 6 3 1 9 1ST 

[0 0 12] t:^5^, *^^#^^©^^cd-®o^ 

fit. C^&ftiSWitte&Ste, ffti£<£>$fl<Ti 
^^mfDmm^Z. 0. 0 0 5 ti m£A±CO/P£ <D£J1 C r 

-10' T o r r <7> * & & J« # H & T\ * L < tt C tl £ 

o xz£k±v>Mm-?ijafrMm'rz> z tiz&^x&Biz&z 
nz> z t &z>% t&rz. . 

[0013] m^. T i **-$H<0«S«C&JRC r iS*5<£ 
frTKZJO*t*l«T*£, ^ilCrJ/ctiCrfbW 


W (C «F ^ * £ S: J S L T % f£E O ft ft # X tc 2t "T 5 jg Sc ^ 
[0 0 15] ZCQ&fC^lg^rii, &^CrJi£5£tf/ 


±aac r ffiffcftji* czsal,. nen^Kin erg 

[0 0 14] mSC rKffctt. T i ^{b^*5<t^T i 
a*, ±KT i «ffctt*T i K{fctt<O£J5£fC*Sfc0 . 

&\zmtt£<nmm&mtftiz&&x&z>iz#>* ^<d±^ 


CT ilKt**HBi:4SitL*, :: ft £ £ C r 

[ooi6] cotg&tof&i&mi&mi** m*<Dmu& 

20 ^fk^j^ct^T t mit®<D*f%z$]mBL<m®%izte* 
'pfz< tt)6oo r Jia±tcjtoa*-r*&ga*&*. ma&fci 
3aa*<o±«tti»R:#ftL^:^>&*, ofSia^-r^i: 

tPl»3^«*fl:*Kcra>"?. l^(ii 2 0 0 t;iiKT 

C^IAiO^cfc^. WAtfSltttLTSUS 316L^ 

fie^-r^is^^^^ L^mm&m&&\*6 00-115 

0 r cossit®^, 

[0 0 17] ££Jra!»38lS£ff£:5 ££0D2£K^tt. JS 

1 0" J -1 0 1 To r r <D±^'&$L&®%T , &Z^\Z 


f$.&mzoiz< <?zr> . jssc&sfffss^sK ft oa^* 

^Og^^^-^tcm^iitft < ft«. i^. Jn*ft«LS^ratt 

(♦cBesnfto^, 3 0 ^^±^5a^-e+^{c 

[0 0 18] C^Sf, ^Sf-l^C r^fb^<hT i mtvi 
40 £»tLt^«^(n O'-lO'To r rt6 0 0t 
- 9 0 0tO^fr^^t5O«< t ZJzCrm 
it®, T i T i &it$l<Z> 3«»*tLfc^*4 

lilO" , -10"Torrr 7 0 0t-l 15 0 r OSQ= 

[0 0 19] ^*%s^^{^, ^j£<7>W<«#^€»ffi«S:» 
?fLT<^>T i i^^fCct^TT i mit^JtT i&{£& 
i±^> ti^T'^o^ «3 . 31 3£ ttfi IS S <& T i 

0. 1-lliXigWTit, 0. 01-0. US 
50 %C0$gffl-C&oT ittSf:^LTi/2 MM^tAT^ 


( 4 ) 


^^¥ 7 - 1 8 0 0 8 8 


C0020] ±szm&Mmiz& -? r^j&r^ c r sit* 
tr i m it & x l< t i mittyit. ^ti^^tm^\±^ 

[ 0 0 2 1 ] ±ie&£/I{C*5ttaC r®rt:«5CD£ 

^^®(c^^T^¥^ch ltd #I;U;£J££s&lFi£. P 

0 . 0 0 5 /Am^±fCLftttntf£:6;2:^,, L^IT 
C©^I@$^0. 0 0 5 am*^^«. to&Mm'&<D 

m&mSXT* £Qftl£L<te3 0 ummm&sTizmxz 

( 0 0 2 2 ] *^^fC^o TI&f&ZtlZ&ffiWLm 

miz±m<Dmizm®TM±feiz&ntzh<D-c 
^tf t>^T^>n^s^ <bh#£;sh* c £&~c 


[ 0 0 2 3 ] 

mmwi *fc*«9i<DitisH£^-ra*, ♦Jesuit)* 

C 0 0 2 4] glffifl 
10 Crffc^ttS) £ l&BZ Lft&* 10 -, Torr(Om 

Tfcwsiaff-e 3 o ftmmf&mm'tz z tiz& o % cr 
[ 0 0 2 5 ] sen^&ftttss, 5 %mm-rji<zi> 

20 T » 4 0tO5 XNa C 1 **a«fC7y-H»ff*ff 

ii&&±<Dmmiz&r>Tm.'ktii&wffii,rc. 

( 0 0 2 6 ] 

o m±^±mmms%^m 
a js&sgsi©^ i o %mm 

x J£&5£±ffimm 1 0 %&L± 
■ *#!E**tttt : O TL**£.*L 


[ 0 0 2 7 ] 

C« l ] 


< 5 > &ffl.¥ 7-180088 


1 $ 


Jfa. 







<Ti3£J;6< 




as 

(Torr) 






i 

Ti:0.4* 
l : U. IK* 



0.45 

1000 

ic-< 

CrM 
T i H{! 

:$):E0fc 

0. 5 

o 

O 


2 

L . U. (Ma 



5 

- ■ 

1000 

ic- 5 


5 

c 

o 


3 

TiO. 1% 
0:0.08% 



0.006 

SQO 

10- ■ 



0. CC8 

o 

o 


4 

Ti:0.03X 
C:0. OIX 


- . 

30 

800 

ic- 7 

'/Tie 

#:9556 

30 

o 

o 


5 

Ti:0.3X 
C:0.02% 

±KCr 


0.9 

950 

10* J 


1 

o 

o 


6 

Ti:0.4S 
C:0.(MX 



0.9 

800 

10" 4 


$9:60* 
jS9:3<K 

1 

o 

o 


7 

/J 

// 

// 

0.9 

. 800 

10" 1 


0. 003 

A 

X 

\t 

a 

Ti:0. IX 
C:0. oax 



0.1 

550 



0.1 

A 

X 


9 




0.05 

550 



0.05 

A 

X 

00 

10 



// 

0.003 

600 

io- 2 


&:60X 
fe: 5% 
&: 5% 
) 

0.003 

A 

A 


[0 0 2 8 ] ai^5feW6*?*5*C, *fg9i<D& 
jeSfrSiBSra^JSW (No. 1-6) tt, fr>-*"ttfe 

*<£fci£0i| (No. 7-10) "Cfi, 
C 0 0 2 9 ] 


